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Doporuceni pro implantaci ICD v doporucenich
boporwceni | e~ | ot |

Sekundarni prevence . . .
Implantace ICD se doporutuje ke . . Trida Uroven

P -~y . . Doporuceni . . ,
snizeni rizika nahlé smrti a celkové doporuceni | znalosti

mortality u pacientd, ktefi se zotavili e e T
z epizody komorove arytmie vyvolavajici P o mr J P : - -
snizeni rizika NSS u pacientd, ktefi

hemodynamickou nestabilitu a u nichz se

predpoklada preziti deldi nez jeden rok maji EFLK <35 % a symptomatické
v dobrém funkénim stavu. srdecni selhani (NYHA lI-Ill) po > 3

Primarni prevence mésicich optimalni farmakoterapie
Implantace ICD se doporucuje ke snizeni au kterych e o:cgkava preziti .
rizika nahlé smrti a celkové mortality v dobrém funkénim stavu alespon
u pacientd se symptomatickym srdecnim i :

ani fida ll= ¥ Y HA) . _ . . v ¥
ZElhEE:;Thr:n _.f';rédf.- Iil glflppﬁdlenigfr:;a'in ajici - ischemicka etiologie (alespon Sest
a s EFLK < 35 % i pfes = 3 mésice trvajic A .
OMT, pfi predpokladu podstatné deliiho tydnd po infarktu myokardu)
preziti nez j?den rok v d?brém”funkﬁnim - neischemicka etiologie

* ICHS (pokud neprodélali M - A Dal$i metody prevence nahlé smrti:
v pfedchozich 40 dnech - viz nize), . , i . .
« medikamentozni terapie (ACEI/ARB,
o MRA, BB (indikace | A)
B SR e resynchroniza¢nilé¢ba (EF LK <
S \wedant dobs nerlesie 35%, LBBB, QRS > 150ms - indikace
Implantace ICD se nedoporuéuje | A, QRS 120-150ms - indikace | B)

u pacientu ve tfidé IV podle NYHA

5 téZkymi symptomy nereagujicimi na
farmakoterapii, pokud nejsou kandidaty
pro SRL, implantaci merhamrke |::nnd|::|nr1,r

* DKMP. B
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Doporuceni ESC

Recommendations

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause morlity in patients who have recovered from a 223-226
ventricular arrhythmia causing haemodynamic instability, and who are expected to survive for >| year with good functional status.

Primary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA
Class IHII), and an LVEF <35% despite =3 months of OMT, provided they are expected to survive substantially longer than one
year with good functional status, and they have:

* [HD (unless they have had an Ml in the prior 40 days — see below). I43.2I?56.

156, 157,
* DCM. 227

ICD implantation is not recommended within 40 days of an Ml as implantation at this time does not improve prognasis.

|CD therapy is not recommended in patients in NYHA Class [V with severe symptoms refractory to pharmacological therapy
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation.

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals

and the patient’s needs and clinical status may have changed. 234-238

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a
bridge to an implanted device.

239-241

Ponikovski P, Voors A, Anker S et al. Eur Heart J 2016:;37: 2129-2200



Vychodiska soucasnych doporuceni pro primarné
preventivni implantaci ICD u NICMP

Desai AS, Fang JC, Maisel WH, Baughman KL. Implantable defibrillators for
the prevention of mortality in patients with nonischemic cardiomyopathy: a meta-
analysis of randomized controlled trials. JAMA 2004;292:2874-2879:

Analyza S randomizovanych studii (1854 pac. s NICMP):

* ICD nebo CRT-D vs. medikace: | celkové mortality (HR = 0,69; 95% CI:
0.55-0.87; p = 0,002)

e sekundarni prevence: | celkové mortality (HR = 0,69; 95% CI: 0,39-1,24; p
=0,22!1, n = 256 pac.)

* celkové: 31% redukce mortality pri ICD terapii (HR = 0,69; 95% CI: 0,56-
0,86; p = 0,002).



Vychodiska soucasnych doporuceni pro primarné
preventivni implantaci ICD u NICMP

Kadish A, Dyer A, Daubert JP, Quigg R, Estes NAM, Anderson KP, Calkins
H,Hoch D, Goldberger J, Shalaby A, Sanders WE, Schaechter A, Levine JH,
Defibrillators in Non-Ischemic Cardiomyopathy Treatment Evaluation
(DEFINITE) Investigators. Prophylactic defibrillator implantation in patients
with nonischemic dilated cardiomyopathy. N Engl J Med 2004;350:2151-2158:

458 pac. s NICMP a EF LK pod 36% + predcasné KES/nsKT
« randomizace 1:1 k 1-dutinovému ICD nebo medikaci
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Vychodiska soucasnych doporuceni pro primarné
preventivni implantaci ICD u NICMP

Bardy GH, Lee KL, Mark DB, Poole JE, Packer DL, Boineau R, Domanski M,
Troutman C, Anderson J, Johnson G, McNulty SE, Clapp-Channing N,
Davidson-Ray LD, Fraulo ES, Fishbein DP, Luceri RM, Ip JH. Amiodarone or
an implantable cardioverter—defibrillator for congestive heart failure. N Engl J
Med 2005;352:225-237.

o 2521 pac. (NYHA Il alll, EF LK pod 35%)
* randomizace 1:1:1 k: konvencni terapie + placebo: konvencni terapie +
amiodaron: konven¢ni terapie + ICD

Hazard Ratio (97.5% Cl) P Value
acebo 1.06 (0.86-1.30) 0.53
0.77 (0.62-0.96) 0.007

Placebo
== (244 deaths; 5-yr event rate, 0.361)

ICD therapy
!_H (182 deaths; 5-yr event rate, 0.289)

Amiodarone
(240 deaths; 5-yr event rate, 0.340)

Months of Follow-up



Studie DANISH

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 29, 20106 VOL. 375 NO. 13

Defibrillator Implantation in Patients with Nonischemic

Systolic Heart Failure

Lars Keber, M.D., D.M.Sc., Jens J. Thune, M.D., Ph.D., Jens C. Nielsen, M.D., D.M.Sc., Jens Haarbo, M.D., D.M.Sc.,
Lars Videbaek, M.D., Ph.D., Eva Korup, M.D., Ph.D., Gunnar Jensen, M.D., Ph.D., Per Hildebrandt, M.D., D.M.Sc,,
Flemming H. Steffensen, M.D., Niels E. Bruun, M.D., D.M.Sc., Hans Eiskjeer, M.D., D.M.Sc., Axel Brandes, M.D.,
Anna M. Thegersen, M.D., Ph.D., Finn Gustafsson, M.D., D.M.Sc., Kenneth Egstrup, M.D., D.M.Sc,
Regitze Videbaek, M.D., Christian Hassager, M.D., D.M.Sc., Jesper H. Svendsen, M.D., D.M.Sc,,
Dan E. Hefsten, M.D., Ph.D., Christian Torp-Pedersen, M.D., D.M.Sc.,
and Steen Pehrson, M.D., D.M.Sc., for the DANISH Investigators*

Kober L et al. 2016 Sep 29;375(13):1221-30.




Vychodiska studie DANISH

e ICD prineslo podstatné snizeni mortality vyskytu nahlé smrti
a celkové mortality i ICHS

« pro indikace implantace ICD u nemocnych s neischemickou
KMP absentuji validni data

COMPANION STUDY (The Comparison of Medical Therapy, Pacing,
and Defibrillation in Heart Failure)

o 1520 pac. NYHA I11/1V - implantace CRT nebo CRT-D:

« CRT i1 CRT-D snizily mortalitu (all cause mortality)

« ale: CRT-D nebyl lepsi nez CRT sama

SCD-HeFT (Sudden Cardiac Death in Heart Failure Trial):
e 2521 pacientu (50% pacientii neischemicka etiologie)
* sniZeni mortality u pacienti s ICD a NYHA II ( - Zzadny nemél CRT)

Dalsi faktor:
 terapie pacientu s neischemickym selhanim se vyznamné
zménila

Kober L et al. 2016 Sep 29;375(13):1221-30.



Vychodiska studie DANISH
rozdily v terapii pacientu ve studiich

Comparison of trials

DEFINITE Scd-HeFT COMPANION DANISH

Number 458 2521 1520 1116
Number in ICD arm 229 829 595 556
Age (years) 58 60 66 63
Non-ischemic (%) 100 48 45 100
CRT (%) - - 100 100
QRS (ms) 112 NA 160 :
ACEi/ARB (%) 86-97 94 30

Beta-blocker (%) 85 69 68

MRA (%) NA 20 55

F-U (median; mo) 29 46 16

Kober L et al. 2016 Sep 29;375(13):1221-30.




Design studie DANISH

1116 Patients were eligible
for randomization

| |

626 Had indication 471 Did not have indication
for CRT for CRT

| | |

645 Underwent randomization 471 Underwent randomization

| | | |

322 Were assignea 323 Were assigned 234 Were assigned 237 Were assigned
to ICD group to control group to ICD group to control group

19 Had preexisting CRT

Kober L et al. 2016 Sep 29;375(13):1221-30.




Vysledky studie DANISH

ICD Groupf Control Groupy
Outcome (N=1556) (N=560)

no. of patients ftotal no. ()

Hazard Ratio (95% Cl) P Value

Death from any cause

Cardiovascular death
Sudden cardiac death

120 (21.6)
77 (13.8)

131 (23.4)

95 (17.0)
46 (8.2)

0.87 (0.68-1.12)

0.77 (0.57-1.05)
0.50 (0.31-0.82)

0.28

0.10
0.005

Other cardiovascular death
Noncardiovascular death
Resuscitated cardiac arrest or sustained VT
Cardiac arrest

Sustained VT requiring medical intervention
or electrical conversion

Device infection
CRT%
No CRT#
Serious device infection
CRT
No CRT#
Bleeding requiring intervention
Pneumothorax

Inappropriate shocks

27 (4.9)
15/322 (4.7)
12/234 (5.1)
15 (2.7)
9/322 (2.8)
6/234 (2.6)
1(0.2)
11 (2.0)
33 (5.9)

20 (3.6)
18/323 (5.6)
2/237 (0.8)

13 (2.3)
11/323 (3.4)
2/237 (0.8)

0
6 (1.1)
0

(

(

(
1.03 (0.70-1.52)
1.12 (0.72-1.76
1.03 (0.59-1.79
0.79 (0.36-1.75

(

1.12 (0.54-2.30

)
)
)
)

Odds Ratio (95% Cl)

1.38 (0.73-2.63)

0.83 (0.38-1.78)
6.35 (1.38-58.87)

(
(
(
1.17 (0.51-2.69)
(
(

0.82 (0.29-2.20)
3.09 (0.54-31.56)

1.86 (0.68-5.08)

0.89
0.60
0.91
0.56
0.76

Kober L et al. 2016 Sep 29;375(13):1221-30.




Vysledky studie DANISH

Subgroup ICD Group  Control Group Hazard Ratio [95% CI) PValue Interaction
no. of events,tatal mo
Age
S yr 17{167 34/181 051 (029-0.9
=50 to <68 yr 36173 50202 0.7% (0.48
=58 yr 47 177 1.1% [0.E1
BN
Female 27151 231 1.03 (057
Klal= 5 1 085 (064
NT-praBNP
<1177 pg/mi & 142 0.59 (D3B8
=1177 pg/mi 12 {2 029 (0.73
LW ejection fraction
F5% 5y 0.7 (062
=25% 504292 0.79 (054
Estimated GFR
<73 mlfmin/1.73 mI 75273 27 DEE (064
273 mlfminf1.73 m? 45/283 50280 D.EZ (055
NYHA functional dass
I 52,297 54300 0.7 (D63
=1y 6E/259 77 /260 D.E1 {058
Heart failure duration
<18 mo 31/254 36277 D.BE (054
=18 mo Ba/3m 95283 051 (061
Hypert=rsicn
Mo TEf375 E7 /392 0.90 [0U6E
ki 42/181 44167 0.79 [D.51
Diabetes
Mo B7 457 95448 D85 (0u63
Yes 3399 36112 0.9z (057
P=rmanent aria r:' ation
M B1/42] 91 /447 097 [D.68
Teg 37135 407113 0.76 (048

Cause of heart failure

Idicpathic Wy 424 1040425 0.BE [DUGE )
aheular 420 521 059 (0.13-2.71)
Hypert=n=zion 13/62 12§55 D.6Z (D29

Other L350 1459 1.02 (D47

(==
A
[FI =]

(=]

ol A
&

[=]

Pressisting pacermaker

Ma 10E/ 500 12045 0.BE (068
Yes 12/56 ] DEE (D36

Mo 5Ef234 5337 D.E3 (D58
e 62312 {32 0.91 {0.64
057 [D.68

ICD Better Control Battar
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Vysledky studie DANISH

ICD Group  Control Group
no. of eventsAotal mo

Hazard Ratio [95% CI)

17/167 14181
36173 50/302

67216 47 177

Age - youngest two tertiles - age <68 years

Controls

ICD
Hazard Ratio = 0.64 (0.45-0.90)
p-value = 0.01

7 8

Cumulative event rate

P ¥alue for
PWalue Imteraction

051 (0.29-0.92)
0.75 (D.48-1.16)
1.19 (0.81-1.73)

Age - oldest tertile - age 268 years

Cantrols

Hazard Ratio= 1.19 (0.81-1.73)
p-value = 0.38

T 8

Kober L et al. 2016 Sep 29;375(13):1221-30.




Vysledky studie DANISH
riziko nahlé smrti v zavislosti na véku

Kober L et al. World Congress on Heart failure: Paiiz, 5/2017.



Vysledky studie DANISH

A Death from Any Cause

Cumulative Event Rate

1.0
0.9
0.8+
0.7+
0.6+
0.54
0.4+
0.3+
0.2

Hazard ratio, 0.87 (95% Cl, 0.68-1.12)
P=0.28

Control Group

ICD Group

B Cardiovascular Death

Cumulative Event Rate

1.0+
0.9+
0.8+
0.7+
0.6+

Hazard ratio, 0.77 (95% Cl, 0.57-1.05)
P=0.10

Control Group

ICD Group

C Sudden Cardiac Death

1.0+
0.9+
0.3+
0.7+
0.6+
0.5+
0.4+
0.3+
0.2+
0.1+
0.0

¥
m
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Hazard ratio, 0.50 (95% Cl, 0.31-0.82)
P=0.005

Control Group

R

|CD Group
| 1
7 8

Kober L et al. 2016 Sep 29;375(13):1221-30.




Zavéry studie DANISH

CONCLUSIONS
In this trial, prophylactic ICD implantation in patients with symptomatic systolic heart
failure not caused by coronary artery disease was not associated with a significantly

lower long-term rate of death from any cause than was usual clinical care. (Funded by
Medtronic and others; DANISH ClinicalTrials.gov number, NCT00542945.)

N ENGLJ MED 375,13 NEJM.ORG SEPTEMBER 29, 2016

Kober L et al. 2016 Sep 29;375(13):1221-30.



EDITORIAL

Does Anyone Really Believe the Results of the DANISH
Trial?—Implanting an ICD in Nonischemic

Cardiomyopathy Patients
J]. ROD GIMBEL, M.D.,* and JUDITH MACKALL, M.D.t

From the *Columbia-St. Mary’s Hospital, Cardiology, Milwaukee, Wisconsin; and tDivision of Cardiology
University Hospitals Cleveland Medical Center, Case Western Reserve University, Cleveland, Ohio

Gimbel JR, Mackall J. Pacing Clin Electrophysiol. 2017 Feb 21. doi: 10.1111/pace.13054.



Analyza nékterych dat studie DANISH
 priliS dlouha doba od stanoveni diagnézy HF (18-24 més.,
tedy relativné stabilni vs. realita: nutné resit rychleji!)

* a tedy mozna nizsi riziko SCD

3.3%/

6 months

Persistent inducibility
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Months (follow-up)

Myerburg RJ et al. Circulation. 1992;85:12-110.
Myerburg RJ et al.. Harrison's Principles of Internal MedicineMcGraw-Hill; 1998: 228-233.



Analyza nékterych dat studie DANISH

* absence pacientu s téZkym renalnim selhanim
* tj. absence velmi rizikové skupiny

000 patient-years

-
o
Q
Q

.-
(©
-

eGFR 260 eGFR 15-59 eGFR <15 Dialysis
nondialysis

Nature Reviews Nephrology 7, 145-154 (March 2011) .




Prvni metaanalyzy celkové mortality u NICMP
(kvalita analyz?)

e ICD snizuje celkovou mortalitu (HR = 0,78, 95% CI: 0,66-
0,92; p = 0,003) i SCD (HR = 0,46, 95% Cl: 0,29-0,71; p =
0.0005) vice u mladSich

« u pacientu s CRT snizeni neni signifikantni (HR = 0,71, 95%
ClI: 0,40-1,26)

Stavrakis et al. Implantable Cardioverter Defibrillators for Primary Prevention

of Mortality in Patients With Nonischemic Cardiomyopathy: A Meta-Analysis

of Randomized Controlled Trials. J Cardiovasc Electrophysiol. 2017 Mar 18.
doi: 10.1111/jce.13204

ICD vs. medikamentozni terapie:
« mortalita ze vSech priin: (HR 0.46; 95% CI, 0.30-0.71; P <
0.001)

Akel T, Lafferty J. Implantable Cardioverter Defibrillators for primary prevention in
patients with Nonischemic Cardiomyopathy: A Systematic Review and Meta-Analysis.

Cardiovasc Ther. 2017 Jan 27. doi: 10.1111/1755-5922.12253.



Metaanalyza studii zahrnujicich neischemickou
KMPa ICD

Study log Hazard Ratio (+SE) Weight Hazard Ratio (95% Cl)

c.:":':-

CAT —0.19+0.31 7.8 0.83 (0.45-1.53)
AMIOVIRT —0.14+0.52 2.8 0.87 (0.31-2.42)
DEFINITE —0.43+0.25 12.4 0.65 (0.40-1.06)
SCOD—HeFT —0.32+0.19 20.3 0.73 (0.50-1.06)
COMPANION —0.69+0.28 0.4 0.50 (0.29-0.88)
DANISH —0.14+0.13 47.2 0.87 (0.68-1.12)
Total 100.0 0.77 (0.65-0.91)
Chi-square test for heterogeneity with 5 degrees -

of freedom, 3.82; P0.58: P_0% ’ 0.01 0.1 10 100
Test for overall effect: z=3.06 (P=0.002)

ICD Implantation Better =~ Medical Therapy Better

AcCkoliv Zzadna z vySe uvedenych (vyjma DANISH) studii nebyla
designovana k presnému reseni otazky, ukazuje se, ze
implantace ICD ma spiSe pozitivni efekt na celkovou mortalitu.

Fauchier et al. N Engl J Med 2017, 376;1: 90-91.



Nové 1é¢ebné moznosti (ARNI) a vliv na KV

Outcome

Death from cardiovascular causes
Irst hospitalization ror worsening neart rallure
Secondary outcomes — no.

Death from any cause

Change in KCCQ clinical summary score at 8 mo7

New-onset atrial fibrillationj

Decline in renal function§

mortalitu

LCZ696
(N=4187)

914 (21.8)

558 (13.3)

711 (17.0)

-2.9910.36

84 (3.1)
94 (2.2)

Hazard Ratio
Enalapril or Difference
(N=4212) (95% Cl)

1117 (26.5) 0.80 (0.73-0.87)

0.80 (0.71-0.89)

835 (19.8) 0.84 (0.76-0.93)
-4.63+0.36 1.64 (0.63-2.65)

83 (3.1) 0.97 (0.72-1.31)
108 (2.6) 0.86 (0.65-1.13)

McMurray J et al. N Engl J Med 2014; 371:993-1004



Nové 1é¢ebné moznosti (ARNI) a vliv na KV
mortalitu

LCZ Enalapril HR (95% CI)

N  %ofpatients %ofdeaths N  %ofpatients % of deaths f‘;;":: Enalapei
Total deaths 17.0 100 835 19.8 100 0.84 (0.76, 0.93)
P=0.001
Cardiovascular death 133 . 693 16.5 B30 0.80 (0,72, 0.8%)
P =2 0.001
Sudden death 6.0 . in 74 372 0.80 (0.68, 0.94)
P=10.008
Last contact <<1h 40 a 213 5.1 255 0.78 (0.64-0.95)
P=0.015
1-24h 20 . 98 23 1.7 0.84 (0.63-1.13)
P=0.26
Waorsening heart failure 35 , 44 : 0.79 (0.64, 0.98)
P=0034
Orther cardiovascular 38 ; 4.7 : 0.81 (0.66—-1.00)
P=10.045
Fatal Ml 0.6 : 0.8 : 0.73 (043, 1.23)
P=024
Fatal stroke 0.7 . 0.8 : 0.88 (0.54, 1.44)
P=0.2
Presumed sudden death 0.6 . 0.5 : 1.12 (0.64, 1.96)
P=0.6%
Presumed cardiovascular death 1.6 . 23 . 0.70 (0.51, 0.95)

Desai A et al. European Heart Journal (2015) 36, 1990-1997




Nové 1é¢ebné moznosti (ARNI) a vliv na KV
mortalitu

HR: 0.80 (95% C| 0.68, 0.84)
0=0.008 Enalapril
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Desai A et al. European Heart Journal (2015) 36, 1990-1997



CRT a CRT-D v zavislosti na myokardialnim substratu

e observacni studie: 5,307 pacienti s DCM nebo ICM, 4 037
CRT-D a 1270 pac. CRT

Adjustované preziti

24 36 48
Follow-Up (Months)

Barra S et al. J Am Coll Cardiol. 2017 Apr 4;69(13):1669-1678.



Moznosti zobrazovacich metod?

Can mid-wall fibrosis help?

E] All-cause monality

1001

EK\_\__{::: —————— No fibrosis

- Fibrosis

Survival %

Log-rank P <001

T T 1
4 6 8 10
Tll’])l:-. Yy

No. at risk
No fibrosis 330 318 260 136
Forosis 142 122 oG 39

1

1
3

@ Sudden cardiac death or aborted sudden cardiac death

Event-Free Survival, %

Gulati et al; JAMA 2013; 39: 896-908 No. at risk

No fibrosis 330
Fbrosis 142




Take home messages....

dosavadni doporuceni jsou stale platna a odrazeji soucasné
znalosti

vyznamné se proménila terapie pacientii se srde¢nim
selhanim od doby, kdy byly polozeny dukazy pro dnesSni
indikace (CRT, nova medikace, abla¢ni techniky, ,,wearable
ICD*%)

primarné preventivni implantace:

— vysledky nékterych studii ukazuji, Ze mozna existuje skupina
nemocnych, kteri nemusi vyznamné profitovat z hlediska celkové
mortality z implantace ICD

— tyto vysledky nejsou jednoznacné

— je nutna rizikova stratifikace

— doposud vSak nezname principy této stratifikace (nové studie)

sekundarné preventivni implantace ma dana pravidla a v
dohledné dobé se nejspisSe nebudou vyznamné ménit



..dekuji za pozornost.


http://www.examiner.com/article/detecting-heart-failure-from-a-single-breath

